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The balance of probabilities IPCC members last week considered the best way to quantify uncertainty. They are not alone in needing to do so -the media must also take a firm line when it comes to scientific reporting. W hat do the British Broadcasting Corporation (BBC), the Intergovernmental Panel on Climate Change (IPCC) and the Central Intelligence Agency (CIA) have in common? All have given serious consideration to how to communicate uncertainty.
In March 1951, the CIA secretly warned US officials that there was a "serious possibility" that the Soviet Union would invade Yugoslavia. Sherman Kent, a CIA intelligence analyst, was dismayed to discover that nobody seemed to agree on what that meant. Whereas some understood there to be a 20% chance that the Soviets would invade, others put the risk as high as 80%. So began the CIA's efforts to brief with more precise language, which Kent labelled 'words of estimative probability' . Out went 'possibility' -serious or otherwise -and in came an uncertainty scale from 'almost certain' to 'almost certainly not' .
The IPCC also likes words of estimative probability, which are based on a numerical assessment of the likelihood they represent. Recent global warming was famously described in its 2007 report as "very likely" driven by human activity, corresponding to a more than 90% chance of being true. At its annual meeting in Busan, South Korea, last week, the IPCC was right to acknowledge criticism from the Inter Academy Council (IAC) that handling of uncertainty by its three separate working groups was inconsistent. But it is not clear whether the IAC's suggested solution -that the panel adopt more widely the qualitative statements, such as "high agreement, much evidence", used by the social scientists in Working Group III -will offer a better option for the more robust findings of the physical scientists. Much evidence sounds as open to interpretation as the CIA's serious possibility. The IPCC should ensure that, where possible, it retains quantitative probability scales. More important still is not to isolate these numbers from the equivalent probabilistic terms, such as very likely, which studies show are often ineffective at representing the intended degree of certainty.
Separate draft guidance notes on the treatment of uncertainty, presented in Busan by IPCC working group co-chairs, suggest that, where evidence and understanding are overwhelming, IPCC authors could jettison uncertainty qualifiers altogether and present research findings as statement of fact. They should proceed with extreme caution. In a politically charged policy area, such interpretation is better done by policy-makers and society at large. To emphasize a remote possibility is probably a better strategy for scientists than to gloss over it altogether.
There is more to communication of uncertainty than tone and content -the audience must also be considered, which brings us to the BBC. Like the IPCC, the BBC is an easy target for critics, who leap on claimed examples of bias and errors of judgement. And, like the IPCC, the BBC has launched a review of its procedures, in its case, the impartiality and accuracy of its science coverage. All radio, television and online content is under scrutiny, but it seems likely that the review will address news coverage in particular, and, within that, climate change. (BBC insiders think that complaints from climate sceptics prompted the review.)
The terms of reference for the review define science as "statements,
Save our cities
Scientists researching problems such as water management should focus more on urban areas.
S
cientists are city people. More than one-tenth of the workforce in the Washington DC metropolitan area are scientists and engineers. Beijing has more than 160,000 professionals in research and development. Worldwide, resources such as universities and researchers are concentrated in urban areas. So why do so many scientists ignore the needs of our cities? It is time to encourage scientists and universities to pay more attention to urban areas, and Nature this week includes a package of articles about researchers and cities (see page 899).
research findings or other claims made by scientists". In reality, perhaps the most common complaint from scientists about the corporation's coverage of global warming is the exposure handed to sceptical non-scientists, such as former UK chancellor Nigel Lawson. This is the source of the long-standing 'false balance' problem. The BBC Trust, which is running the review, should take a stricter line here. If BBC staff want to use non-experts to criticize widely accepted science, they must explain this lack of expertise to the audience, and why the BBC has invited them to participate. Too many of those responsible for news and current affairs at the BBC, and across other media, consider themselves primarily in the entertainment business. It is generally not a lack of scientific understanding by reporters that produces poor science content, as often alleged, but that straight news coverage of science is often thought to make for poor entertainment. This is why the signal of the climate-science story, the steady accumulation of evidence that points in the same direction, is too easily drowned out by the noise -criticism and hype of individual papers, statements from high-profile individuals and spurious dissent. Against that background, the uncertainty of climate science becomes a story in itself, not a crucial footnote to the main narrative.
This does not leave researchers who deal with the media impotent when they want to communicate uncertainty. They should learn from Kent and the IPCC, and use more precise language. Kent identified 'weasel words' , such as 'could' , 'suggest' and 'may' , that were best avoided because they were "expressions with sound but upon reflection almost without meaning". These are not words of science, but of the news media. The world is an uncertain place, but scientific findings can be virtually certain, likely, improbable or highly doubtful. Take your pick. Statistics reveal that cities are the most productive regions in terms of numbers of papers and their scientific impact. Tokyo, London, San Francisco, Paris, New York, Boston and Beijing all score highly on these metrics, and they each hold vast populations. These urban centres not only provide ample opportunities for scientific collaboration, but also contain a wealth of non scientific resources, such as centres of the arts, entrepreneurship and financial markets.
Researchers who benefit from opportunities in cities should ask what they can give back. More than half of the world's people live in cities, and that number is growing rapidly. So if scientists want to help the majority of the population, they need to turn their attention to urban areas.
Metropolitan concerns should also draw the focus of scientists for other reasons. Cities suffer from pollution, poverty, insufficient health resources and vulnerability to climate change and natural disasters; just look at the situation in Port-au-Prince after the Haiti earthquake in January, or Dhaka after this year's floods in Bangladesh. At the same time, cities are the unit of government with the greatest chance of managing problems such as climate change. More than 40 of the world's large cities are setting voluntary goals to reduce their own emissions. If researchers can help to solve the problems of cities, they will go a long way towards tackling these issues on a bigger scale.
Individual scientists and organizations have been slow to realize this. The Intergovernmental Panel on Climate Change, for example, has over the past two decades produced four major assessments and many smaller reports on the causes and effects of global warming, but it has focused its analyses on the national level and has not conducted any extensive studies on cities -even though they are responsible for the vast majority of carbon dioxide emissions and will suffer from shifts in climate.
This negligence is now being addressed. Several universities -such as the University of Colorado Denver and Newcastle University, UK, are building doctoral programmes in urban sustainability.
Individual scientists can make a difference, too. Cynthia Rosenzweig, for example, has worked in New York City for more than 20 years to help assess the risks of climate change and plan how the city can prepare for coming hazards (see page 909). She co-chairs the New York City Panel on Climate Change, and has helped to develop a sustainability plan for the city. In China, scientists are often consulted by mayors trying to meet goals for energy efficiency and other green metrics. Scientists who have been involved in helping cities prepare for the future say that researchers need to venture outside their comfort zones. Too often, scientists simply publish their findings and assume that the information will reach the policy-makers who need it. But information does not flow on its own. Researchers should create opportunities to provide information in clear language directly to officials, through meetings and in the form of reports and websites such as the 2008 assessment Climate Change and Chicago (see go.nature.com/18ygmn). When they do sit down with policy-makers, scientists may learn that the information they provide is not always what is most needed. Water managers, for example, require projections of shifts in precipitation patterns and temperature trends over the next decade -a level of specificity that might be beyond the current capabilities of climate models. But interactions between scientists and information users can help to shape how researchers plan their future work.
Scientists who don't study topics with obvious urban connections may wonder what they can do. Those from many disciplines can chip in; on page 916 of this issue, synthetic biologists argue that their community could help, for example, by developing engineered molecules to cover buildings and provide protection from the elements while absorbing carbon dioxide from the environment.
Researchers could also assist urban communities through appearances in classrooms. Many cities suffer from a lack of resources and can't give students adequate instruction in science and mathematics. Scientists can tutor students, help with science fairs or just talk about their work. In the most crowded places on the planet, there is often a shortage of inspiration. Scientists can help to fill that gap. ■
A hammer blow to national ethics
China needs to act on broader science failures, not simply condemn an isolated case.
T he trial of Chinese urologist Xiao Chuanguo for organizing beatings of two of his critics started on a Sunday. By Monday, the Beijing district judge had handed him a five-and-a-halfmonth sentence, and lesser or equal terms to other men involved. One of the victims, Fang Shimin, a self-styled science watchdog who investigates misconduct claims under the name Fang Zhouzi on his New Threads website, says the penalty is too light. But the judgment has already made Xiao persona non grata in China.
The attacks involved a hammer, steel rods and pepper spray (see Nature 467, 511; 2010). Xiao's supporters argue that the incident involving Fang Shimin followed a long-standing feud between the two men. The Chinese scientific establishment is right to condemn Xiao for his crime, but the authorities should not use this case to divert attention from wider failings in the research community.
The science ministry issued an online statement after the verdict, saying that Xiao "should be condemned for his vicious misconduct and lack of integrity". The ministry wants nothing to do with Xiao, taking pains to disavow claims that he was chief scientist on a ministry-sponsored science project. The China Association for Science and Technology (CAST), the country's largest non-governmental organization of scientists and engineers, likewise welcomed the judgment. Meanwhile, the widespread and debilitating failures in China's scientific community go on largely uncontested, even though they have created fertile ground for this ugly episode.
Lack of monitoring and regulation in China means false CVs and scientific misconduct are rife there. The laxity can lead to a blurring of the lines between what is considered acceptable and unacceptable scientific behaviour, especially among young researchers. Channels of complaint about misconduct exist, but fear of identification and doubts over effectiveness drive many to launch unofficial, often anonymous attacks. Reasoned examination of facts and allegations gives way to vitriol and fear.
The impacts can be widespread. More than 250 patients in China are now threatening to sue hospitals, or Xiao directly, because they claim a surgical procedure he pioneered -which aims to restore bladder and bowel function in patients with spina bifida or spinal-cord injuries -doesn't work. The procedure has its critics, who say it should be considered experimental (K. M. Peters et al. J. Urol. 184, 702-708; 2010) . But others back it, and last month 31 scientists (including 22 from the United States) posted a letter of support on the CareCure Community website, which is largely devoted to discussions of cutting-edge spinal therapies. The letter, signed by many who use Xiao's method, asks that his "scientific and humanitarian contributions to the world" are considered. With Xiao's conviction, will his technique get a fair trial?
Chinese government officials often promise to deal with scientific misconduct. This time they should do more than just punish hammerwielding thugs and take steps to create a system that properly monitors fraud and plagiarism, checks reasonable allegations, prosecutes libellous ones and protects whistleblowers. The careers of scientists, the health of patients and the scientific future of the nation are at stake. ■
